Air Traffic Control
Seminar

Seminar Welcome

Hosted by Gano Chatterji, UARC
and Bill Preston, QSS Inc.,

NASA Ames Research Center
Moffett Field, California
July 5-6, 2006




Seminar Objectives:

 Provide an understanding of the existing US Air
Traffic Control System with an overview of
operations at:
— Air Traffic Control Towers (ATCT)
— Terminal Radar Approach Controls (TRACON)
— Air Route Traffic Control Centers (ARTCC)
— Oceanic Control (at selected ARTCCs)
— Air Traffic Control System Command Center (ATCSCC)
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Seminar Objectives: (cont’d)

Participants Will Gain an Understanding of:
e Controller’s Duties and Responsibilities

— For each type of facility

Separation Requirements

— For each type of facility

Tools and Equipment Used by ATC

The Traffic Management System

— Structure

— Programs

— Equipment

Future ATM Systems
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Presenters:

e NASA Ames:
— Bill Preston, QSS Inc, Airspace Systems Program
— Gano Chatterji, UARC, Code AFM
— Harry Swenson, NASA Ames

e FAA:
— Greg Kingery, SFO ATCT
— Rick Cote, Northern California TRACON
— Wes Hall, Oakland ARTCC
— Dennis Addison, Oakland ARTCC Oceanic
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ATC Seminar Schedule:

Wed, July 5th

9:00AM
9:30AM
Noon

1:00PM
3:00PM

Introduction — Bill Preston and Gano Chatterji

Tower Operations — Greg Kingery, SFO ATCT

Lunch (not provided)

En Route Center Operations — Wes Hall, ZOA
Oceanic Operations — Dennis Addison, ZOA Oceanic

Thu, July 6th

9:00AM
10:00AM
Noon
1:00PM

4:00PM

NGATS Overview — Harry Swenson, PI NGATS Airspace
TRACON Operations — Rick Coté, Patty Daniel, NCT
Lunch (not provided)

Traffic Management Operations/ Tools/Systems — Wes
Hall and Gano Chatter;i

Future Systems/Discussion/Q&A
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Seminar Plan

Sessions scheduled from 9am to 5pm
Refreshments/snacks in AM and PM

Lunch not provided (Ames Deli and
McDonalds are options at Ames)

During sessions, questions are encouraged
“Parking Lot” issues
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Web References

e FAA reference links:
— FAA Main Website: http://www.faa.gov
— FAA AT Publications: http://www.faa.gov/atpubs/

— ATCSCC Web:
http://www.fly.faa.gov/Products/products.|sp

— ATO Online: http://ato.faa.qov
— FARSs: http://www.faa.qov/requlations policies/

« Upon completion of this seminar, briefings
shown will be available online at:

— http://as.nasa.gov/atcseminar/
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Introduction to Air Traffic Control

National Airspace System

Air Traffic Control System
Federal Aviation Administration
Regulations, Directives and Rules
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National Airspace System (NAS)

A network of airspace, air navigation
facilities, equipment, services, airports or
landing areas, aeronautical charts,
Information services, rules, regulations,
procedures, technical information,
personnel and material. Included in the
NAS are system components shared jointly
with the military.

— Over 609,000 active pilots in the US

— Operating more than 280,000 aircraft, anything
from large commercial aircraft to small private
airplanes, helicopters, balloons and other craft.
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National Alrspace System - Alrports

/ VA
5270 Public Use Airports

* |FR Airports
= VFR Airporis

VFR Landing Facilities
(including heliports)

NASA ATC Seminar Seminar Introduction Briefing Slide 11
Ames Research Center
July 5-6, 2006




National Airspace System - Jet Routes
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National Airspace System (NAS)

Airports:

e 19,854 Airports in the US (including military and
private fields)

— Public Use 5,270

— Private Use: 14,584
o Certificated airports*: 575 Civil
Operations (CYO05):
e 46,190,000 Airport Operations
e 48,029,000 Instrument Operations
e« 47,182,000 EnRoute Operations

o 773 billion Air Carrier Revenue Passenger Miles

*Certificated airports serve Air Carrier Operations with aircraft seating
more than 9 passengers seats. (FAR Part 139).
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US Air Traffic Control System
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US Air Traffic Control Facilities

Flight Service facilities:

« 58 Flight Service Stations (FSSs)
— Under contract w/Lockheed Martin

Terminal facilities:

o 517 Air Traffic Control Towers (ATCTSs)

e 185 Radar Approach Controls (TRACONS)
Enroute facilities:

« 21 Air Route Traffic Control Centers (ARTCCs)

Air Traffic Control System Command Center (ATCSCC):
— National air traffic management facility
— Herndon, VA
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Federal Aviation Administration

FAA part of the US Department of Transportation

« Employment FY05 - 45,730
— Air Traffic Controller Workforce: 16,633

* FAA Budget FY05: $13.8B
— $7.7B Operations
e Air Traffic Organization (ATO) — A

performance based organization within FAA
created in 2003. Includes all ATC operations.

NASA ATC Seminar Seminar Introduction Briefing Slide 16
Ames Research Center

July 5-6, 2006




5 TGy 22008 FEDERAL AVIATION ADMINISTRATION

R Administrator
Chief of Staff
AOA Chief Operating Officer,
Adr Traffic Organization
Center for Early Deputy
Dispute Resolution Administrator ATO
ADA
T T I I 1 T T 1
Office of the Office of Office of Office of Assistant Adm. for Assistant Adm. for Assistant Adm. for Assistant Adm. for
Civil Rights Chief Counsel Govt. & Industry Communications International Security & Human Resource Financial Services
Affairs Aviation Hazardous Materials Management
ACR AGC AGI AOC API ASH AHR ABA
I I | — ADG — AHA ABU
: 2 S — AEU
Assistant Adm. for ~ Assistant Adm. fo_r Assistant Adm. for ] AEO - AHD ATC
Region and Center Aviation PO_hUY: Planming & Information Services m APC
Operations Environment — AHS = AHL AFM
AEP ATO L AW
ARG T amw ] W ame ]
ATS
AEE
AQT
APO ARD |
[ I 1 Air Traffic Organization (ATO)
T I : T : ™ Vice Presidents
Associate Administrator Associate Administrator Associate Administrator for
for Commercial Space for Airports Aviation Safety
Transportation
AST ARP AVS .
En Route & Oceanic
- Service
Office of Airport Office of Accident
| | Planning | Investigation
& Programming AAT
APP
Office of Aerospace Communications Terminal
Medicine Service
Office of Airport Safety AAM
| | & Standards
—L i AAS Flight Standards . _ _ _
R:;;;? g:gi?xi Rzg]e;;' Service Operations Planning Flight Services
AAL ACE AEA AFS
C I i . . -
Great Lalkes New England Northwest Adrcraft Certification
Region Region Monntain Region Service =
AGL ANE ANM ATR System Operations
[ T T Service
Scuthern Southwest Westem-Facific Office of
ReglonAso Reglo;sw RegloZWP | Air Traffic Oversight
I ik Acquisition & Business Technical Operations
Mike Monroney Services Service
Aeronantical Center ~ Officeof
AMC Quality and Integration
AQI
Office of
Rulemaking
ARM

NASA ATC Seminar Seminar Introduction Briefing Slide 17

Ames Research Center
July 5-6, 2006




ATO Organization — Service Areas

N orthw est Mountain (ANM )

‘ Central %

mﬂ'lem
B (~s0)
® . Atlanta

Southwest (ASW)

Fort Worth

Service Area Office
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Governing Regulations and Directives

 Code of Federal Regulations (CFR):

— The codification of the general and permanent rules
published in the Federal Register by the executive
departments and agencies of the Federal
Government. It is divided into 50 titles that
represent broad areas subject to Federal regulation.

 Title 14 covers Aeronautics and Space

which includes:

— Parts 1-499 — Federal Aviation Administration
— Parts 1200-1299 - NASA
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14 CFR - Aeronautics and Space

* Includes numerous parts also known as Federal
Aviation Regulations or FARs

« Examples:
Part 1 - Definitions
Part 71 — Designation of classes of airspace
Part 73 — Special Use Airspace
Part 91 - General Operating and Flight Rules

Part 121 - Operating requirements: Domestic, flag, and
supplemental operations

Part 135 - Operating requirements: Commuter and on-demand
operations
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Alrspace Classification 4 crr part 72)

FL 600
CLASS A

18,000 MSL

Typically up to
10000 AGL
Typically up to

4000 AGL
Typically up to

CLASS B 2500 AGL

= =<

CLASS G (Uncontrolled Airspace) is

FL=Flight level
virtually all located in the western US

MSL=Mean Sea Level
AGL=Above Ground Level
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Special Use Airspace (14 CFR Part 73)
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PART 91—GENERAL OPERATING

SPECIAL
S0-2
SPECIAL

60

General
Operating
and

Flight

AND FLIGHT RULES

FEDERAL
FEDERAL

FEDERAL

. FEDERAL

. FEDERAL

. FEDERAL

FEDERAL

FEDERAL

AVTATION
AVIATION
AVIATION
AVIATION
AVTATION
AVTATION
ANTATION

ANTLATION

REGULATION
REGULATION
REGULATION
REGULATION
REGULATION
REGULATION
RECULATION

RECULATION

Subpan A—General

91.1 Applicability.

91.3 Responsibility

pllot in cormmand.

R u I eS 91.5 Pllot in command of alrcraft requiring

and authority of the

more than one required pllot.
91.7 Civil alrcraft alrworthiness.

9 Civil alrcraft flight manual, marking.

and placard requirements.

Al

members.
A3 Careless or reckless operation.

substances.,

&5

Alcohol or dougs.

.15 Dropping objects.
AT
14 C I I E A9 Carrlage of narcotlice drugs, marihuana,

and depressant or stimulant drugs or

forcement purposes.

91.27-91.99

91. 101

[Reserved]

Frohibition on interference with crew

21 Portable electronle devices,

P art 9 1 91.23 Trurh-in-leasing clause requirement in
leases and conditional sales contracts.

Aviation Safety Reporting Program:

Frohibdtion agalnst use of reports for en

Subpart B—Flight Rules

GENERAL
Applicabllity.

91.103 Preflipht actiomn.

NASA ATC Seminar
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91.11% Right-of-way rules: Water operatlions.

91.117  Adrcraft speed.

91119 Mindmum safe altitudes: General.

91.121 Aluimeter settings.

91.123 Complliance with ATC clearances and
Instructlons.

91.125 ATC lighr signals.

91.126 OQperating on or In the vicinity of an
alrport in Class G alrspace.

91.12F ODperating on <or In the vicinity of an
alrport In Class E alrspace.

91.129 Operations in Class [ airspace.
Operations in Class C alrspace.
Operations in Class B airspace.
Restricted and prohibited areas.
Operations In Class A alrspace.

91.13F Temporary flight restrictionsin the
wvicinity of disaster’hazard areas.

91.1382 Temporary [light restrictions in na
tional disaster areas in the State of Ha
wall.

91.139 Emergency alr traffic rules.

91.141 Flght restrictions in the proximicy
of the Presldential and other partles.
91.143 Flight limirtarion in the proxtmity of

space flight operations.

91.144 Temporary restriction on [light oper
ations during abnormally high baro
metric pressure conditions.

91.14% Management of alrcraft operations in
the vicinity of acrial demonstrations and
major sporting events.

91 146-91. 149 [Reserved]

VISUAL FLIGHT RULES

91.151 Fuel requirements for flight In VFR
conditions.

91.153 WFR flight plan: Information re-
quired.

91.15% Baslc ¥ FR weather minlmums.

91.157 Special VFR weather minimums.

91.138¢ WVFR cruising altitude or flight level

91.161-91.165 [Reserved)

INSTRUMENT FLICHT RULES

91.167 Fuel requirements for flight in IFR
conditions.

91.169 IFR Might plan: Information required.

91.171 VOR equipment check for IFR oper
ations.

91.173 ATC clearance and flight plan re-
quired.

91.17% Takeoff and landing under IFR.
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Instrument Flight Rules (IFR)

(14 CFR Part 91)

Flight plan is required

Contact with ATC
mandatory

Separated from other
traffic by ATC

Can fly in Instrument
Meteorological Conditions
(IMC) — low or no visibility

IFR Clearance required for
operations in Class A
Airspace
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Visual Flight Rules (VFR)

(14 CFR Part 91)

Flight plan is optional
Radio contact with ATC Is

voluntary, except in Class
B, C and D airspace

Pilot must see and avoid
traffic

Can fly only in good
visibility, remaining clear
of clouds

VFR cloud clearance and
visibility minimums vary
with type of airspace
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Flight Plan 14 crr part 91.169)

Pilots file a flight plan describing a precise route:

Instrument Flight Rules (IFR) Flight Plan
iInformation required includes:

— Flight description: Callsign, type aircraft, speed,
altitude, fuel on board

— Airport Departure Procedure
— Routing Airways
— Airport Arrival Procedure

NASA ATC Seminar
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Flight Plan @4 crr part 91)

Form Approved  OMBNO. 2120-0026

U5 DEPARTMENT OF TRANSFORTATION TIME STARTED SPECIALIST

FEDERAL AVIATION ADMINISTRATION (FAAUSE ONLY) 0O PILOT O VvNR INITIALS
FLIGHT PLAN [ STOPOVER

1. TYPE 2 AIRCRAFT 3. AIRCRAFT TYPES 4. TRUE 5 DEPARTURE POINT 6. DEPARTURE TIME 7. CRUISING

IDENTIFICATION SPECIAL EQUIPMENT AIRSPEED ALTITUDE
VFR PROPOSED (Z) ACTUAL (Z)

X| =] AAL278 B-767/R 468 DFW 1909 330

DVFR KTS

8. ROUTE OF FLIGHT

DFW.DALLS..TXK..LIT.J6.HVQ.CSNZ2.IAD

9. DESTINATION (Name of airport 10, EST. TIME ENROUTE 11, REMARKS
and city)
HOURS MINUTES

IAD 3 15

12. FUEL ON BOARD 13. ALTERNATE AIRPORT(3) 14, PILOT'S MAME, ADDRESS & TELEPHONE NUMBER & AIRCRAFT HOME BASE 15 NUMBER
ABOARD

HOURS MINUTES

4 30 J FK 17 . DESTINATION CONTACT/TELEPHOME {OPTIONAL )

16, COLOR OF AIRCRAFT CIVIL AIRCRAFT PILOTS. FAR Part 91 requires you file an IFR flight plan to operate under instrument flight rules in controlled
airspace. Failure to file could result in a civil penalty not to exceed $1,000 for each violation (Section 901 ofthe Federal Aviation Act of
1958, as amended). Filing of a VFR flight plan is recommended as a good operating practice. See also Part 99 for requirements
concerning DVFR flight plans.

FAA Form 7233-1 (z-c2) CLOSE VFR FLIGHT PLAN WITH FSS ON ARRIVAL
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Weather Briefing / Sources

Flight Service Stations (FAA contracted to
Lockheed Martin)

— Aviation weather reports, forecasts and advisories
— NOTAMSs (Notice to Airmen)

— Flight plan filing

— Inflight service via radio communications

Natl Weather Service Office

DUAT (Direct User Access Terminal) — FAA
contracted online preflight briefing and
flight plan filing system
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Key FAA Directives and References

Based on regulations in 14 CFR (FARS):
e FAA Order 7110.65 — Air Traffic Control

— Prescribes air traffic control procedures and phraseology

« FAA Order 7210.3 — Facility Operation and
Administration

— Instructions, standards, and guidance for operating and
managing air traffic facilities and equipment

 Aeronautical Information Manual (AIM)
— Basic flight information and ATC procedures
— *AIM information is guidance, not regulation or rule

NASA ATC Seminar
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Alr Traffic Control — 7110.65
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Facility Operation — 7210.3
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International Civil Aviation
Organization - ICAO

United Nations affiliated aviation body

Based on Convention on International Civil Aviation
(also known as Chicago Convention) signed in 1944

189 Contracting States have agreed on numerous

aviation conventions governing airspace operation,
standardization, technical cooperation, etc.

The US provides Air Traffic services for ICAO
designated Flight Information Regions (FIRs) in the
Atlantic, Pacific and Caribbean under ICAQO rules.
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Key ICAQO Directives and References

«DOC4444, Air Traffic Management
—Procedures for Air Navigation Services

«DOC /7030

—Rules of the Air, Air Traffic Services and
Search and Rescue

Reference Link: http://www.ICAQ.int
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Questions?
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